o 
o 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 001 342 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) Intel 7: G06F 11/14 


17.05.2000 Bulletin 2000/20 




(21) Application number: 99122421.3 




(22) Dateof filing: 10.11.1999 




(84) Designated Contracting States: 


• HITACHI SOFTWARE ENGINEERING CO., LTD. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Yokohama (JP) 


MC NL PT SE 




Designated Extension States: 


(72) inventors: 


AL LT LV MK RO SI 


• Hirata, Keiichiro 




Odawara-shI (JP) 


(30) Priority: 12.11.1998 JP 32206898 


• Kojima, Akira 


Odawara-$hi (JP) 


(71) Applicants: 




• Hitachi, Ltd. 


(74) Representative: Strehl Schubel-Hopf & Partner 


Chiyoda-ku, Tokyo 101-8010 (JP) 


Maximilianstrasse 54 




80538 Munchen (DE) 



(54) Storage apparatus and control method thereof 



< 

Csl 

CO 



(57) Retrying processing in access of data having 
different properties required such as reliability and real 
time property.of the access is optimized. In a magnetic 
disk apparatus (20) connected to a host computer 10 
through a connection interface (30) and including a 
magnetic disk controller (21) and a magnetic disk (23), 
the magnetic disk controller (21) includes a retrying ta- 
ble (21b) in which an area address (21b), an area size 
(21 C). a retrying limit value (21 d) and the iike are set for 
each of a plurality of storage areas A, B and the like of 
the magnetic disk (23) and the retrying limit value (21 d) 
set in the retrying table (21a) from the host computer 
(10) is used to optimize the retrying processing for data 
having different reliability or real time property of access 
such as management data and image/audio data stored 
in each of the storage areas A, B and the like individually 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a control tech- 
nique of a storage apparatus and more particularly to 
such a technique which is effectively applied to retrying 
control for error or the like in the storage apparatus such 
as a nnagnetic disk apparatus. 

[0002] Recently, a need for storing image and audio 
data and management data for managing each of the 
image and audio data in a single magnetic disk appara- 
tus is increased due to the high-speed operation and the 
large capacity of the nnagnetic disk apparatus and the 
development of the multi-media technique. The magnet- 
ic disk apparatus of this kind generally adopts an inter- 
face of a SCSI (Small Computer System Interface) 
standard or the like to be connected to a host. 
[0003] In the magnetic disk apparatus, when an ac- 
cess error lo a storage medium occurs while reading 
and writing requests from the host are being performed, 
a retrying operation for recovery of the error is per- 
formed. 

[0004] In the above SCSI standard, it is stipulated that 
the number of times of retrying operations can be spec- 
ified for each of a reading error and a writing error. How- 
ever, the stipulation is effective for the whole of the sin- 
gle magnetic disk apparatus and there is a technical 
problem that the number of times of the retrying opera- 
tions cannot be specified for an area unit or data unit. 
[0005] More particularly, in reading or writing of the 
image data or the audio data, there is a technical prob- 
lem that image or audio is interrupted when the reading 
or writing operation is not completed within a time pre- 
scribed by the host computer, so that the reproduction 
quality of the audio or the image is deteriorated. Accord- 
ingly, it is general that a reading or writing command is 
completed within the prescribed time by reducing the 
number of times of retrying operations at the slight sac- 
rifice of reliability, although reading or writing operation 
of the management data must be retried as much as 
possible so that the reliability thereof is not deteriorated. 
[0006] To this end, in the conventional interface, when 
the Image and audio data and the management data are 
stored in a single magnetic disk apparatus, it is neces- 
sary to issue a command for setting the number of times 
of retrying operations each time the area for storing each 
data is accessed. This becomes an overhead in case 
where the image and audio data and the management 
data are accessed alternately, so that a technical prob- 
lem causing deterioration of performance arises. 
[0007] Referring now to Fig. 7, such a technical prob- 
lem in the prior art is described. Fig. 7 schematically il- 
lustrates the retrying processing in a magnetic disk ap- 
paratus of a conventional reference technique. 
[0008] In Fig. 7, numeral 310 denotes a host compu- 
ter. 320 a magnetic disk apparatus. 321 a magnetic disk 
controller having the magnetic disk combined therewith 



integrally for controlling the magnetic disk apparatus. 
323 a magnetic disk. 322 a connection interface for con- 
necting the magnetic disk controller to the magnetic 
disk, and 330 a connection interface conforming to the 

5 standard such as the SCSI for connecting the host com- 
puter to the magnetic disk apparatus. 
[0009] In the retrying processing of the magnetic disk 
apparatus 320 of such a reference technique, the host 
computer 31 0 issues a command for setting the number 

10 of times of retrying operations to the magnetic disk ap- 
paratus 320 so as to set the number of times of retrying 
operations for reading and writing error. The magnetic 
disk apparatus 320 records the number of times of re- 
trying operations for reading and writing error as a table 

IS for the number of times of retrying operations in the mag- 
netic disk controller 321 and controls to perform the re- 
trying operation with reference to the number of times 
of retrying operations recorded in the table in the retrying 
processing. 

20 [0010] On the other hand, when data having different 
properties are recorded in the single magnetic disk ap- 
paratus 320, it is desirable to perform the recording by 
the number of times of retrying operations coincident 
with the property thereof as described above Such data 

2S include image data and audio data which are to be read 
and written at a high speed and management data re- 
quiring sufficient retrying operations. 
[0011] In the configuration of the reference technique 
of Fig 7, however, the host computer 310 can set the 

30 number of times of retrying operation for the whole stor- 
age area of the single magnetic disk apparatus 320 and 
the host computer cannot set the number of times of re- 
trying operations for an area unit or data unit. 
[0012] With respect to the retrying operation in repro- 

35 duction of information, a technique disclosed in, for ex- 
ample. JP-A-8-95717 is known. That is. when the 
number of times of retry operations for reproduction of 
a sector requiring the retrying operation of reproduction 
exceeds a predetermined value upon reproduction of in- 

40 formation, reproduced data is stored in a memory of a 
disk apparatus and means tor reading out the repro- 
duced data upon subsequent access is provided to 
thereby shorten the reproduction time. However, this art 
does not quite disclose that the number of times and the 

45 time of retrying operations tor each of a plurality of area 
and for each of a plurality ot kinds of data in a medium 
are managed individually. 

SUMMARY OF THE INVENTION 

so 

[0013] It is an object of the present invention to pro- 
vide a control technique of a storage apparatus capable 
of realizing the optimization of retrying operation for ac- 
cess operation by setting a retrying condition of the ac- 
55 cess operation tor each of a plurality of storage areas 
set in a storage medium or for each of a plurality of kinds 
of data stored in the storage medium variously. 
[0014] 11 is another object of the present invention to 
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provide a control technique of a storage apparatus ca- 
pable of completing a reading or writing command within 
a prescribed time required in data such as image data 
or audio data of which processing in real time is impor- 
tant and capable of performing retrying operation as 
much as possible in data such as management data of 
which reliability is important so that reading and writing 
can be made without deterioration of reliability. 
[001 5] According to the present invention, in a control 
method of a storage apparatus including a storage me- 
dium in which data transmitted to and received from a 
higher-rank apparatus are stored, a limit value for at 
least one of the number of times of retrying operations 
for access operation and a time required for access op- 
eration to a storage area or data is set individually for 
each of a plurality of storage areas set in the storage 
medium or for each of a plurality of kinds of data stored 
in the storage medium. 

[0016] As described above, as the method of setting 
the limit value for at least one of Ihe number of limes of 
retrying operations for access operation and the time re- 
quired lor access operation for each of the plurality of 
storage areas or the plurality of kinds of data individually, 
the following two methods are considered. 
[0017] First, parameters for setting the number of di- 
vision for dividing an area of a storage medium, a size 
of the divided area and the number of times of retrying 
operations for an area unit thereof are added to the 
standard of interface for connecting the higher-rank ap- 
paratus and the storage apparatus, and the higher-rank 
apparatus is adapted to be able to set the parameter to 
any value. The storage apparatus performs the retrying 
operation in accordance with the limit value for the 
number of times of retrying operations or the time re- 
quired for retrying operation set in the area unit ac- 
cessed in response to a reading or writing request from 
the higher-rank apparatus. 

[0018] Second, an access instruction such as a read- 
ing or writing instruction issued by the higher-rank ap- 
paratus has a field in which the number of times of re- 
trying operations can be set. The storage apparatus per- 
forms the retrying operation in accordance with the limit 
value for the number of times of retrying operations or 
the time required for retrying operation designated by 
the reading or writing instruction when an error occurs 
in the reading or writing operation. In this case, the limit 
value for the number of limes of retrying operations or 
the lime required for relrying operation can be designat- 
ed in the data unit to which reading or writing of data is 
performed without dependence on the storage area in 
which data is stored 

[001 9] More particularly, in the magnetic disk appara- 
tus including the magnetic disk controller and the mag- 
netic disk combined integrally and which can be con- 
nected to the host computer through an interface such 
as SCSI, the storage area of the magnetic disk is divided 
into a plurality of storage areas and retrying information 
such as the number of times of retrying operations can 



be registered in each of the storage areas individually 
The storage areas can be used properly for each data 
having different priorities of characteristics such as reli- 
ability and real time property required when data having 
5 different properties are stored in the single magnetic 
disk, so that the retrying operation can be controlled in 
accordance with the property of the data to thereby com- 
plete the reading or writing command within the time 
prescribed by the host computer. 
[0020] Further, In the above-mentioned magnetic disk 
apparatus^ the host computer can set the retrying infor- 
mation such as the division number of area, the number 
of times of retrying operations for each area and the pre- 
scribed time for reading and writing as the parameter 
[0021] In addition. In the magnetic disk apparatus, the 
retrying information such as the number of times of re- 
trying operations and the prescribed time for reading 
and writing can be designated for each reading and writ- 
ing instruction issued by the host computer 
[0022] When data having different properties (image 
and audio data and management data for managing 
each of the image and audio data) are stored in the sin- 
gle magnetic disk, the retrying operation for reading and 
writing the image data and audio data and the retrying 
operation for reading and writing the management data 
can be distinguished as in the present invention to there- 
by realize the magnetic disk apparatus suitable for at- 
tainment of the completion of the reading and writing 
command within the time prescribed by the host com- 
puter and the high reliability. 

[0023] In other words, when data having different 
properties such as the image and audio data and the 
management data are stored in the single storage" ap- 
paratus, the limit value for the number of times of retry- 
ing operations and the time required for retrying opera- 
tion can be set for the area unit or the unit of data to be 
handled to thereby complete the reading and writing 
command within the time prescribed by the host com- 
puter in the case of the data such as the inr^ge and audio 
data of which processing in real time is important and to 
perform the retrying operation as much as possible in 
the case of data such as the management data of which 
the reliability is important so that the reading and writing 
operation can be performed without deterioration of the 
reliability. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a schematic diagram illustrating an exam- 
ple of a configuration of an information processing 
system in which a control method of a storage ap- 
paratus according to an embodiment of the present 
invention is implemented; 

Fig. 2 is a schematic diagram illustrating an exam- 
ple of a configuration of an information processing 
system in which a modification example of a control 
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method of a storage apparatus of the present inven- 
tion is impiemented; 

Fig. 3 is a schematic diagram showing an example 
of a configuration of a command interface used in 
a control method of a storage apparatus according 
to an embodiment of the present; 
Fig. 4 is a schematic diagram showing an example 
of a configuration of a command interface used in 
a modification example of a control method of a 
storage apparatus according to the present inven- 
tion; 

Fig. 5 is a flow chart showing an example of oper- 
ation of a control method of a storage apparatus ac- 
cording loan embodiment of the present invention; 
Fig. 6 is a flow chart showing an example of oper- 
ation of a control method of a storage apparatus ac- 
cording to an embodiment of the present invention; 
and 

Fig. 7 is a schematic diagram illustrating retrying 
processing in a magnetic disk apparatus of a con- 
ventional reference technique. 

DESCRIPTION OF THE EMBODIMENTS 

[0025] An embodiment of the present invention is now 
described in detail with reference to the drawings. 
[0026] Fig. 1 is a schematic diagram illustrating an ex- 
ample of a configuration of an information processing 
system in which a control method of a storage apparatus 
according to an embodiment of the present invention is 
implemented. 

[0027] The embodiment is described by taking as an 
example the case where the present invention is applied 
to a magnetic disk apparatus having a magnetic disk as 
a storage medium as an example of the storage appa- 
ratus. In Fig. 1, numeral 10 denotes a host computer, 
20 a magnetic disk apparatus, 21 a magnetic disk con- 
troller having a magnetic disk combined therewith inte- 
grally for controlling the magnetic disk apparatus. 23 a 
magnetic disk, 22 a connection interface for connecting 
the magnetic disk controller and the magnetic disk, and 
30 a connection interface conforming to the standard 
such as the SCSI for connecting the host computer and 
the magnetic disk apparatus. 

[0028] In the case o1 Fig. 1 , the host computer 10 can 
designate to the magnetic disk apparatus 20 a plurality 
of sets of area addresses and area sizes as parameters 
for dividing a storage area of the magnetic disk 23 inlo 
a plurality of storage areas and also can set the number 
of times of retrying operations, the prescribed time for 
reading and writing and the like for each storage area 
unit as parameters individually. An example that the 
number of division of the area of the magnetic disk 23 
can be set to any value is described. 
[0029] That is, upon start of the system, the host com- 
puter 10 issues a command to the magnetic disk appa- 
ratus 21 placed thereunder to designate the limit values 
of retrying operation such as an upper limit of the 



number of times of retrying operations and the time re- 
quired for retrying operation in each of a plurality of stor- 
age areas A. B. ... provided in the magnetic disk 23 con- 
stituting the storage medium and set the limit values in 
5 a retrying table 21a provided in the magnetic disk con- 
troller 21. 

[0030] Information such as an area address 21b. an 
area size 21c (range) and a limit value for retrying 21d 
is stored in each of a plurality of entries corresponding 
to to each of the plurality of storage areas A, B, ... in the 
retrying table 21a in response to an instruction of the 
host computer 10. 

[0031] A setting method from the host computer 10 of 
such a retrying table 21a is considered to be realized by 
IS designating a vender unique parameter 30-2 in a com- 
mand descriptor block 30-1 exemplified in Fig. 3 when 
the connection interface 30 is the SCSI as an example. 
[0032] That is, "0x15" is set in a field of an operation 
code 30-la of the command descriptor block 30-1 to des- 
ignate that this command is a command for designating 
a mode parameter and further a byte length of a subse- 
quent vender unique mode parameter 30-2 is designat- 
ed by a parameter list length 30-lb. 
[0033] In the vender unique mode parameter 30-2, a 
value other than a reservation code prescribed by ANSI 
is used to display in a page code 30-2a that the param- 
eter is the vender unique and subsequent data com- 
posed of a plurality of bytes are used to designate a re- 
trying limit value 30-2d (the retrying limit value 21 d of 
Fig. 1 ) such as an area start address 30-2b (the area 
address 21 b of Fig. 1 ), a length 30-2c (the area size 21 c 
of Fig. 1), a read retry count, a read time limit, a write 
retry count, a write time limit, a verify retry count and a 
verify time limit repeatedly by the number of a necessary 
divided storage areas to be arranged. 
[0034] As described above, in the nnagnetic disk con- 
troller 21 of the magnetic disk apparatus 20 in which the 
retrying limit value 21 d is set in each of the plurality of 
storage areas of the magnetic disk 23, an address value 
annexed to a reading or writing request received from 
the host computer 1 0 is compared with the area address 
21 b to thereby interpret a storage area corresponding 
to the request and when an error is detected in actual 
reading or writing operation of the magnetic disk 23. the 
retrying operation is performed within the retrying limit 
value such as the number of times of retrying operations 
or the prescribed time corresponding to the access area. 
[0035] Referring now to the flow chart of Fig. 5, the 
reading operation in case where the number of times N 
of retrying operations for limit is used as the retrying limit 
value 21 d is described by way of example. 
[0036] First, when start such as boot of an information 
processing system is performed (step 101), the host 
computer 10 performs device recognition tor recogniz- 
ing connection o1 the magnetic disk apparatus 20 placed 
thereunder (step 102). Then, the host computer 10 per- 
forms setting of mode parameters using the command 
descriptor block 30-1 and the vender unique mode pa- 
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rameter 30-2 as exemplified in Fig. 3 to the magnetic 
disk apparatus 20 as a pari of an initialization sequence 
of the interface such as the SCSI, so that the retrying 
limit value 21 d or the like is set in each of the plurality 
of storage areas A. B, ... (step 103). 
[0037] The magnetic disk controller 21 waits for a 
command (step 1 04) and when reception of a command 
is detected: it is judged whether the command is a read- 
ing command or not (step 105). When it is not the read- 
ing command, the processing corresponding to the 
command is performed (step 110). On the other hand, 
when the command is a reading command, data is read 
from the designated area of the magnetic disk 23 (step 
1 06). When there is no reading error (step 1 07), the read 
data is transmitted to the host computer (step 108) and 
the same operation as above is repeated until the read- 
ing operation is completed (step 109). 
[0038] When a reading error is detected in step 107. 
the number of times N of retrying operations tor limit set 
for the area to be read is read from the retrying table 
21a and after the number of times n of retrying opera- 
tions has been initialized (step 111), it is judged whether 
the number of times n of retrying operations up to now 
exceeds the number of times N of retrying operations 
for limit or not (step 112). When the number of times n 
does not exceed the number of times N, the retrying op- 
eration of reading and increment of the number of times 
n of retrying operations are performed (step 113). Op- 
erations in steps 112 to 113 are performed until the re- 
trying operation is successful (step 114). When the re- 
trying operation is successful, the read data is transmit- 
ted to the host computer 1 0 (step 116). 
[0039] In step 112= when the number of times n of re- 
trying operations exceeds the number of times N of re- 
trying operations for limit, it is judged whether the area 
is the management data area or not (step 117). When 
the area is the management data area, a retrying unre- 
coverable error is informed to the host computer 10 
(step 118) and the process is returned to the command 
waiting state. 

[0040] In step 1 1 7, when it is ascertained that the data 
is not the management data area, the retrying operation 
is not performed and, for example, dummy read data is 
transmitted to the host computer 10 as data for a block 
that cannot be recovered by the retrying operation or as 
data of the block from the data buffer in the magnetic 
disk controller 21 in which data read from the magnetic 
disk 23 is stored (slep 115). 

[0041] With the above control of the number of times 
of retrying operations, the numbers of times N of retrying 
operations for limit are set to be different values as the 
retrying limit value 21 d depending on the storage area 
A of the magnetic disk 23 in which data such as man- 
agement-data requiring high reliability are stored and the 
storage area B in which data such as image data of 
which real-time property for reading operation is regard- 
ed as important are stored (in this case. N for the storage 
area A > N for the storage area B). so that retrying op- 



eration for reading of data such as the management da- 
ta in the storage area A can be repeated by sufficient 
number of times to enhance the reliability of read data 
and retrying operation for reading of data such as image 

s data in the storage area B can be repeated by smaller 
number of times to ensure the real-time property for 
reading processing without influence by the retrying op- 
eration to thereby realize the optimum retrying process- 
ing according to the characteristics required for data 

10 stored in the plurality of storage areas A, B, ... . 

[0042] Referring now to Fig. 6, the reading operation 
in case where the retrying limit time T is used as the 
retrying limit value 21d is described by way of example. 
[0043] First, when start such as boot of an information 
processing system is performed (step 201), the host 
computer 10 performs device recognition for recogniz- 
ing connection of the magnetic disk apparatus 20 placed 
thereunder (step 202). Then, the host computer 10 per- 
forms setting of mode parameters using the command 

20 descriptor block 30-1 and the vender unique mode pa- 
rameter 30-2 as exemplified in Fig. 3 to the magnetic 
disk apparatus 20 as a part of an initialization sequence 
of the interface such as the SCSI, so that the retrying 
limit value 21 d or the like is set in each of the plurality 

25 of storage areas A, B, ... (step 203). 

[0044] The magnetic disk controller 21 waits for a 
command (step 204) and when reception of a command 
is detected, it is judged whether the command is a read- 
ing command or not (step 205). When it is not the read- 

30 ing command, the processing corresponding to the 
command is performed (step 211). On the other hand, 
when the command is a reading command, a timer for 
managing the time t required for retrying operation is first 
initialized (step 206). Then, data is read from the desig- 

35 nated area of the magnetic disk 23 (step 207) and when 
there is no reading error (step 208), the read data is 
transmitted to the host computer 10 (step 209) and the 
same operation as above is repeated until the reading 
operation is completed (step 210). 

40 [0045] In step 208, when a reading error is detected, 
the retrying limit time T set for the area to be read is read 
out from the retrying table 21a (step 212) and then it is 
judged whether the time t required for retrying operation 
up to now exceeds the retrying limit time T or not (step 

45 21 3). When the time t does not exceed the retrying limit 
time T, the retrying operation for reading is performed 
(step 214) and the steps 213 to 214 are performed re- 
peatedly until the retrying operation is successful (step 
215). When the retrying operation is successful, the 

50 read data is transmitted to the host computer 10 (step 
217). 

[0046] In step 213, when the time t required for retry- 
ing operation exceeds the retrying limit time T, it is 
judged whether the area is the management data area 
55 or not (step 218). When the area is the management 
data area, the retrying unrecoverable error is informed 
to the host computer 10 (step 219) and the process is 
returned to the command waiting stale. 
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[0047] In step 218, when it is ascertained that the data 
is not the management data area, the retrying operation 
is not performed and. tor example, dummy read data is 
transmitted to the host computer 1 0 as data of the block 
from the data buffer in the magnetic disk controller 21 
in which data read from the magnetic disk 23 is stored 
(step 216). 

[0048] In this case, by controlling the time t required 
for retrying operation as the retrying limit value 21 d, the 
retrying limit values T are set to be different values as 
the retrying limit value 21 d depending on the storage 
area A of the magnetic disk 23 in which data such as 
managenhent data requiring high reliability are stored 
and the storage area B in which data such as image data 
of which real-time property for reading operation is re- 
garded as important are stored (in this case, T for the 
storage area A > T tor the storage area B). so that re- 
trying operation for reading of data in the storage area 
A can be repeated in a sufficiently long time to enhance 
the reliability of read data and retrying operation lor 
reading of data in the storage area B can be repeated 
in a shorter time to give preference to the real-time prop- 
eily for reading operation to thereby realize the optimum 
retrying processing according to the characteristics re- 
quired for each of the plurality of storage areas A, B 

[0049] Fig. 2 is a schematic diagram illustrating an ex- 
amjDle of a configuration of the information processing 
system in which a modification example of the control 
method of the storage apparatus according to the 
present invention is implemented. In Fig. 2. the constit- 
uent elements similar to those of Fig. 1 are designated 
by the same reference numerals and description thereof 
is omitted. 

[0050] In the above example, the case where infor- 
mation such as the retrying limit value 21 d is set together 
from the host computer 10 to the magnetic disk appara- 
tus 20 upon start or the like of the system has been de- 
scribed, vjhWe the present invention is not limited thereto 
and as shown in Fig. 2. the retrying limit value 21 d may 
be given to an individual command unit given to the 
magnetic disk apparatus 20 from the host computer 10 
as one of parameters for the command. 
[0051] In other words, when the connection interface 
30 is the SCSI or the like, a part of the reservation area 
of the command descriptor block 30-3. for example as 
shown in Fig. 4, for reading and writing commands 
transmitted through the connection interface 20 can be 
used as a slorage field of the retrying limit value 30-4 
(retrying limit value 21 d of Fig. 1 ) such as the retry count 
or command time limit to transfer the retrying limit value, 
so that the retrying limit value 21 d can be set in the re- 
trying table 21a of the magnetic disk controller 21 each 
time. 

[0052] Thus, the magnetic disk apparatus 20 which 
has received the command such as the reading or writ- 
ing instruction from the host computer 10 can perform 
the retrying operation by the number of times of retrying 
operations or within the prescribed time designated by 



the reading or writing instruction when an error is de- 
tected. 

[0053] As described above, by adopting the system 
in which the retrying limit value 21 d is designated in each 

s command, the optimum number of limes of retrying op- 
erations can be set or the execution time for the reading 
and writing operation can be controlled to be completed 
within the prescribed time in each data unit (data set unit 
for a file) in which the reading and writing operation is 

10 performed without management using the plurality of di- 
vided storage areas of the magnetic disk 23. 
[0054] As described above, according to the control 
method of the storage apparatus of the embodiment, the 
number of times of retrying operations or the retrying 

IS limit value for time can be designated for each area in 
the magnetic disk 23 of the magnetic disk apparatus 20 
placed under the host computer 10 or for each access 
instruction in the connection interface 30 between the 
host computer 10 and the magnetic disk apparatus 20, 

20 so that data having different properties to be preferred 
such as the reliability and the real time property of 
processing can be stored in the single magnetic disk 23 
to thereby realize the various and optimum retrying 
processing in accordance with each of the properties. 

2S Thus, for example, the real time property of the access 
processing by the high-speed reading and writing of the 
audio or image data can be ensured while the reliability 
of the management data is ensured. 
[0055] As described above, the invention which has 

30 been made by the inventor has been described definite- 
ly on the basis of the embodiment, although it is need- 
less to say that various changes and modifications may 
be made in the invention without departing from the gist 
thereof. 

35 [0056] For example, the storage apparatus is not lim- 
ited to the magnetic disk apparatus and the storage ap- 
paratus provided with any storage medium such as an 
optical disk, a magnet-optical disk and a semiconductor 
memory can be widely used. 

40 [0057] According to the control method of the storage 
apparatus of the present invention, there can be ob- 
tained the effect that the retrying condition for the access 
operation to each of the plurality of storage areas set in 
the storage medium or to each of the plurality of kinds 

45 of data stored in the storage medium can be set vari- 
ously to thereby realize the optimization of the retrying 
for the access operation. 

[0058] Further, there can be obtained the eflecl that 
the reading and writing command can be completed 

so within the prescribed time required for the data such as 
the image data and the audio data of which the process- 
ing in real time is important and the retrying operation 
can be performed as much as possible to make reading 
and writing without deterioration of the reliability for the 

55 data such as the management data of which the relia- 
bility is important. 
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Claims 



storage area. 



TO 



1 . A control method of a storage apparatus (20) includ- 8. 
ing a storage medium (23) in which data transmitted 

to and received from a higher-rank apparatus (10) s 
are stored, 

characterised by setting, for each of a plurality 
of storage areas set in the storage medium (23) or 
tor each of a plurality of kinds of data stored in the 
storage medium, a limit value for the number of 
times of retrying operations for access operation 9. 
and/or for the time required for access operation to 
said storage area or said data individually. 

2. The method of Claim 1 . wherein a command inter- '5 
face (30) is used to cause said higher-rank appara- 
tus (10) to designate to said storage apparatus (20) 10. 
a method of setting said storage areas to said stor- 
age medium (23) and/or said limit value to be set 
for the access operation to each of said plurality of 
storage areas or said data. 

3. The method of Claim 1 , wherein each access in- 
struction given to said storage apparatus (20) from 
said higher-rank apparatus (10) in order to perform 
said access operation is accompanied by informa- 
tion for designating said limit value in said storage 
area accessed by said access instruction. 



20 



25 



The apparatus of Claim 4. comprising a command 
interface (30) in which said higher-rank apparatus 
(1 0) can set to said storage apparatus (20) the func- 
tion of completing reading or writing of said data 
within said prescribed time, or of differentiating re- 
trying operation for reading operation of said data, 
in accordance with the kind of said data. 

The apparatus of Claim 6, comprising a command 
interface (30) in which said higher-rank apparatus 
(10) can set to said storage apparatus (20) said 
storage areas to said storage medium and how to 
access to each of said storage areas. 

The apparatus of Claim 8, wherein when said com- 
mand interface (30) is a SCSI, parameters for said 
retrying operation are set by designating a vender 
unique parameter in a command descriptor block. 



4. A storage apparatus comprising: 

a storage medium (23) in which data transmit- 
ted to and received from a higher-rank appara- 
tus (10) are stored; and 

a controller (21 ) having the function of complet- 
ing reading or writing of said data within a pre- 
scribed time required, or of differentiating retry- 
ing operation for reading operation of said data, 
in accordance with a kind of a plurality of said 
data stored in said storage medium (23). 



30 



35 



40 



5. The apparatus of Claim 4, wherein said data are 
management data, image data or audio data. 



6. A storage apparatus comprising: 

a storage medium (23) in which data transmit- 
ted to and received Irom a higher-rank appara- 
tus (10) are stored; and 

a controller (21 ) having the function of complet- 
ing reading or writing of said data within a pre- 
scribed time required, or of differentiating retry- 
ing operation of reading operation, in accord- 
ance with each of a plurality of storage areas 
of said storage medium (23). 



45 



so 



55 



7. The apparatus of Claim 6, wherein management 
data, image data or audio data are stored in said 
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